Crisis houses are 24-hour staffed home-like facilities in the community, providing short-term accommodation while patients in crisis can have their illness stabilised (Siskind et al., 2012b) . They aim to shorten psychiatric inpatient admissions and avert hospitalisations by providing an alternative to inpatient treatment. Outpatients with increased illness acuity can enter as a step-up from community care, with the aim of averting a psychiatric admission, while inpatients still requiring residential level of care can step-down from inpatient units to crisis houses, reducing hospital length of stay (Goodwin and Lyons, 2001) .
A 2009 systematic review of residential alternatives to acute psychiatric hospital admission in North America and Europe noted three models of community-based crisis houses described in the literature (Lloyd-Evans et al., 2009 ). The first was the 'Soteria' model for people with early psychosis, which employed non-clinical staff working 36-to 48-hour shifts, had staff and residents sharing household tasks, and had reduced use of antipsychotic medications (Mosher and Menn, 1978; Fenton et al., 1998) . The second, a crisis house service in the UK, was co-located with a community mental health service, with clinical staff and psychiatrist supervision (Boardman et al., 1999) . The third, based in the USA, was a crisis service for veterans operating out of houses in the community, staffed by clinicians and psychiatrists linked to Veterans Affairs psychiatric hospitals (Hawthorne et al., 2005) .
Factors that contribute to whether a consumer in crisis will require hospitalisation include danger to self, severity of psychosis, ability to self-care, impulse control and depression severity (Way and Banks, 2001 ). Crisis houses, unlike inpatient units, are not designed to provide care for severely agitated patients or for patients at risk of harming themselves or others (Way and Banks, 2001; Lloyd-Evans et al., 2009) . The severity of these factors varies between consumers in crisis. Thus appropriate patient selection is important. Crisis houses may be more suitable for patients known to the mental health service, with less impaired ability to self-care and greater impulse control, and who are at lower risk of harm to themselves and others.
The 2009 systematic review of crisis houses found that patients generally preferred community crisis houses over inpatient care, and that crisis houses were less costly than inpatient care (Lloyd-Evans et al., 2009) . A Queensland snapshot evaluation of all public psychiatric inpatients suggested that if sufficient crisis accommodation for people with severe and persistent mental illness was available, 18% of admitted patients could be discharged (Queensland Government Mental Health Branch, 2009) . A New Zealand study has suggested that 12% of patients with SPMI presenting to emergency departments requiring admission could be diverted to crisis houses (Abas et al., 2003) .
Given the increasing role crisis houses play in mental health services in Australia, we undertook an evaluation of a crisis house service, Alternatives to Hospitalisation (AtH), operating in an outer metropolitan hospital district of Brisbane.
In this study, we examined the effect of AtH for patients with SPMI during an acute index illness episode requiring residential level of care on psychiatric hospital bed-days required and service costs during the acute episode, and clinical and service usage outcomes in the year following discharge. We compared patients who accessed AtH with a matched comparison group drawn from a peer mental health service without access to a crisis house service. We examined whether:
(i) the availability of a crisis house program would reduce the number of hospital bed-days required by patients during an acute illness exacerbation requiring residential level of care; (ii) the cost of providing AtH would be less than the cost of the averted hospital bed-days; (iii) there was a difference between AtH participants and controls in the year after the acute index episode on clinical and service usage measures (psychiatric hospital readmissions, emergency department (ED) presentations, illness acuity, problems with living conditions, substance abuse, self-harm and mortality). (iv)
Step-Up and Step-Down AtH participants differed in terms of duration in hospital during the index episode, or on clinical and service usage measures for the year after the index episode.
Methods

Setting
AtH services were provided to a general hospital district with a catchment population of 300,000 residents in the outer southern suburbs of Brisbane. The hospital has an integrated mental health service (Thornicroft and Tansella, 2004) . Services include an acute inpatient psychiatric unit, community-based multidisciplinary outreach clinical case management teams with a staff to patient ratio of approximately 1:25 (Harvey and Fielding, 2003) , an Assertive Community Treatment model team (Harvey et al., 2012) , a psychiatric ED and a home-based mobile acute crisis team (Johnson et al., 2005) . Further details on mental health services in Queensland are available elsewhere (Harris et al., 2012; Siskind et al., 2012a) .
Program description
AtH operated a four-bedroom crisis house service with five beds on a residential suburban street in outer Metropolitan Brisbane. The house was not distinguishable from other houses on the street. Three patients had individual rooms, while two patients shared a room.
Entry criteria for AtH included: having severe and persistent mental illness; an illness acuity score below 40 on the global assessment of functioning (GAF) scale (e.g. serious impairment in judgement, thinking, mood or reality testing) (Jones et al., 1995) ; being a case managed patient of the hospital district; having a place to live after exit from AtH; and a willingness to enter the program (irrespective of whether patient is under an involuntary treatment order). Exclusion criteria included: active suicide risk; recent history of violence; extreme disorganisation; and high risk of substance withdrawal.
Patients could stay for up to 2 weeks and could have their stay briefly extended on a case by case basis.
There was 24-hour on-site staffing by enrolled nurses, with additional on-site staffing from a clinical nurse and an occupational therapist from 8am to 4pm, Monday to Friday. The service model was based on the principles of psychosocial rehabilitation (Anthony, 1993) . Consumers were expected to contribute to the running of the house, including assisting with cooking of shared meals and cleaning. Patients were involved in creating recovery plans and crisis and relapse prevention strategies. With patient consent, families and carers were actively involved in care planning for patients, and were provided psycho-education and referral to community supports. Patients were assisted to link with community services such as clubhouses, employment services and mental health support worker services.
AtH was integrated into the hospital district community mental health service. AtH team members were involved in service-wide education and training activities, sat on servicewide committees, and were in regular contact with clinical inpatient and outpatient teams. AtH participants continued to receive clinical case management as usual, which included assessment, monitoring and treatment planning from their geographical catchment continuing care team. Psychopharmacology was coordinated by the psychiatrists attached to the AtH participant's usual case management team.
Study design and participants
This was a retrospective quasi-experimental study comparing an intervention group to a control group. The intervention group were all AtH program participants from the hospital district who consecutively entered the program for the first time after 1 April 2006 and exited before 31 March 2009. Controls were drawn from patients admitted to a demographically similar peer outer suburban hospital district in northern Brisbane that did not provide a crisis house service, during the same period.
Data sources
The intervention group and controls were identified from a set of linked, de-identified, administrative datasets: Consumer Integrated Mental Health Application (CIMHA); Client Event Services Application (CESA); Outcome Information System (OIS); Emergency Department Information System (EDIS); Queensland Hospital Admitted Patient Data Collection (QHAPDC); and the Queensland Registrar General Mortality dataset. These datasets capture information about all patients seen by public mental health services in Queensland.
Data were extracted on the intervention group and controls for the year before the index date (defined as the date of admission for the hospitalisation immediately preceding a participant's first entry into AtH for Step-Down patients, the date of first entry into AtH for Step-Up patients, and the date of the index admission to hospital in the study period (1 April 2006 to 31 March 2009) for controls), and for a year following the exit date (defined as the date an intervention group member exited their first stay in AtH accommodation, or the date a control was discharged from hospital).
Control selection
The variables used to match controls to the intervention group were gender, period of entry grouped into six halfyear time periods: 1 April to 30 September and 1 October to 31 March; and diagnosis, in three categories: psychosis (ICD 10 codes F20-29); affective disorders (F30-39); and other disorders (including anxiety (F40-43, personality disorders (F60), pervasive developmental disorders (F84) and substance use disorders (F10-19)). A three-stage process was used to select controls. In the first stage, all patients with an admission to the peer hospitals from 1 April 2006 to 30 March 2009 were included in a list of potential controls. In the second stage, using SPSS version 20 'FUZZY' plug-in, AtH participants were randomly matched to up to four controls from the stage one list on index date, gender and diagnosis category to create a control group pool. Of this control group pool only 24.4% had admissions in the year prior to the index date, compared to 47.2% among the intervention group (χ 2 = 37.68, df = 1, p < 0.001). To reduce the risk of this disparity confounding the analysis, in the third stage, a subgroup of controls was randomly selected from the control group pool so as to contain the same proportion of persons with admissions in the year prior to the index date as did the AtH participant group. All further analyses were conducted using this third-stage control subgroup, hereafter referred to as the controls.
Measures used
The outcome variables investigated were: acute psychiatric hospitalisations; illness acuity, problems with living conditions, suicidality and substance abuse as measured by the Health of the Nation Outcome Scale (HoNOS); ED presentations; mortality; and re-entry to AtH for AtH participants.
The index episode was defined as the period of acute illness requiring residential level of care, either hospital or AtH, commencing at the index date and ending with exit from AtH for AtH participants, and discharge from hospital for controls. We calculated the inpatient bed-days during the index episode for AtH participants and controls. For StepDown AtH patients, this comprised hospitalisation after the index date that ended when the patients entered AtH.
Step-Up AtH patients entered the program directly from the community, averting an index hospitalisation, and as such had no hospital bed-days during the index episode. As controls spent the entire index episode in hospital, the duration of hospitalisation was the same as the duration of the index episode.
Hospital bed-days in the year before the index date and the year after exit were calculated as the cumulative number of nights spent in hospital for all psychiatric hospitalisations in the year before the index and the year after exit.
The Health of the Nation Outcome Scale (HoNOS) is a 12-question instrument that measures symptoms and social function (Wing et al., 1998) . Multiple HoNOS ratings could be available for a given patient in each time period. We used the highest HoNOS rating in the year before the index date and in the year after exit. The total HoNOS score was used as an outcome measure of overall illness acuity. Higher scores indicate higher acuity. Three of the component questions were used to measure: suicidal ideation, question two (Q2); substance use, question three (Q3); and problems with living conditions, question 11 (Q11). The individual questions are rated 0 to 4, with scores of 2 and above considered to be clinically significant (Burgess et al., 2009) . Dichotomising the scores for the individual questions to below 2 versus 2 or above allowed the calculation of rates of clinically significant problems.
The measure of ED presentations was the total number of presentations to ED for any condition in the year before the entry date and the year after exit. Days open to case management after the exit date was calculated as the number of days the patient's file was open between the exit date and the closure of the clinical file. All patients with open files were assumed to be open to case management. The date of closure of the clinical file was ascertained from the electronic records. If the file was still open a year after the end of the index episode, the days open to case management was set at 365 days. Data on mortality was obtained through data linkage to the Queensland Registrar General Mortality dataset.
For AtH participants, data on re-entry into AtH for the year after exit were collected.
Covariates used included age, marital status (married/de facto vs single), diagnoses (psychosis, affective disorders and other, which included anxiety disorders, personality disorders and substance abuse), indigenous status, and date of index episode.
Statistical analysis
Demographics and service use. For the year prior to the index date, data for AtH participants and controls were compared on demographics, psychiatric hospitalisations, ED presentations, illness acuity, problems with living conditions, substance abuse and suicidal ideation using t-tests or χ 2 , as appropriate.
Index episode bed-days. An unadjusted negative binomial regression model was used to compare the number of hospital bed-days for the index episode between the intervention group and controls. An adjusted negative binomial regression model, accounting for covariates for which there were differences between AtH and participants in the year prior to the index episode, was used to calculate the estimated marginal mean hospital bed-days for the index episode. Estimated marginal means of the hospital bed-days for the index episode were derived by holding covariates at their mean value.
Estimated marginal means is a statistical method of comparing the means of two groups that have been adjusted for covariates. A negative binomial regression model is a statistical method for examining predictive relationships with a count-dependent model. It can be used with nonnormal heteroscedastic distributions and over-dispersed count variables (Elhai et al., 2008) . Negative binomial is particularly useful for count variables with a high number of zero values such as bed-days, where many participants are never admitted to hospital and have a bed-day count of zero.
Cost analysis
A cost analysis was undertaken using a cost-minimisation approach. Using hospital inpatient pricing data, the cost of a psychiatric inpatient bed-day in 2009 was estimated to be $1111.82. The per-diem cost of AtH was $305.02, derived by dividing the total annual program costs for 2008-09 by the number of available places per day. The per patient cost of the bed-days averted for AtH participants during the index episode was compared to the per participant cost of AtH.
AtH participants
The mean duration of days in AtH in the index episode was compared between
Step-Up and Step-Down patients using a t-test.
Outcomes in year after exit
Outcomes in the year after the exit date, including rehospitalisations, illness acuity, problems with living conditions, substance abuse, suicidal ideation, mortality and duration open to case management were compared using t-tests, or χ 2 as appropriate.
All analyses were conducted using SPSS for Mac, version 20 (Chicago, IL: SPSS Inc., 2011). 
Ethics
Results
Demographic, service utilisation and clinical characteristics of participants
Summary characteristics for AtH participants and matched controls are presented in Table 1 . One hundred and ninetythree patients had first admissions to AtH during the study period and were included in the analysis. Using the threestage matching protocol, the first-stage potential control group was reduced from 2877 to 689 in stage two, and to 371 in stage three. All further analyses were conducted using the 371 patient stage three control group, hereafter referred to as the controls.
There was no statistically significant difference between AtH participants and controls on age, gender, diagnosis, indigenous status, index date, rate of psychiatric admission in the year before index date, mean bed-days in the year before index date for admitted patients or rates of clinically significant substance use and non-accidental self-harm. AtH participants were more likely to be married or in a de facto relationship, had a lower total HoNOS score in the year before the index date, a lower rate of clinically significant problems with living conditions, and a higher rate of ED presentations than controls (Table 1) .
Index episode bed-days
Using a negative binomial regression model, the duration of AtH participant hospital bed-days in the index episode were 69.4% of those of control admissions, with an estimated marginal mean admission duration of 14.67 days (SE 1.30) for AtH participants and 21.15 days (SE 1.34) for controls (Table 2) . When adjusted for marital status, highest HoNOS, rate of ED presentations and problems with living conditions in the year before the index date using a negative binomial regression model, AtH participant hospital bed-days in the index episode were 76.9% of the duration of those of controls, with an estimated marginal mean admission duration of 14.42 days (SE 2.00) for AtH participants and 19.77 days (SE 2.20) for controls (mean total HoNOS score fixed at 17.13). The mean inpatient bed-days in the index episode were therefore 6.48 days shorter for AtH participants in the unadjusted model, and 5.35 days shorter for AtH participants after adjustment for marital status, highest HoNOS, rate of ED presentations and problems with living conditions. The mean duration in AtH for AtH participants during the index episode was 9.45 days (SE 0.44). The mean duration of the total index episode was 24.12 days for AtH participants and 22.87 days for controls (t = −0.34, df = 562, p < 0.001).
AtH participants entering the program as a step-up from community care made up 34.7% of the total group. Mean duration in AtH was not statistically significantly different for the Step-Up (9.91 days, SE 0.87) or Step-Down (9.20 days, SE 0.50) groups (t = −0.765, df = 191, p = 0.445). There was no statistically significant difference between AtH Step-Up or Step-Down participants on rates of rehospitalisation, re-entry into AtH, or ED presentations in the year after the end of the index episode.
Cost analysis
AtH participants spent 5.35 fewer days in hospital during the index episode than controls after adjustment for illness acuity, ED presentations, marital status and problems with living conditions. This led to a reduction in costs per patient to the mental health service of $5948.22. This was higher than the cost to the mental health service for the AtH program of $3071.44 per participant.
AtH participants and controls in the year after the end of the index episode
In the year after exit, AtH participants were significantly more likely to be readmitted to hospital than controls, although mean bed-days for admitted patients were not significantly different (Table 3) . AtH participants had a higher total HoNOS score in the year after the end of the index episode, a higher rate of clinically significant problems with living conditions, a higher rate of ED presentations, and a longer duration open to the mental health service as a case-managed patient, than controls. There was no significant difference in rates of clinically significant problems with substance use or non-accidental self-harm in the year after the end of the index episode.
Twenty-three per cent of AtH participants had a re-entry to AtH within a year of exit. When re-entry to AtH within a year of exit was combined with hospital readmission within year of exit, rates of admission for AtH participants increased from 46.1% for hospital readmission to 53.4% for readmission to either AtH or hospital (McNemar test p = 0.002).
Discussion
AtH participants spent fewer days in hospital during the index episode when compared to controls, after adjustment for illness acuity, marital status, rate of ED presentations and living conditions. This led to cost savings to the mental health service.
This study is one of the few studies of crisis houses internationally to include a cost analysis.
This study used a retrospective quasi-experimental design, and included all AtH participants using the program for the first time. There were no research exclusion criteria, allowing the analysis to reflect real world practice.
The data used in this study were sourced from de-identified administrative data extracts of all public mental health patients in Queensland. There are inherent limitations with administrative data, including missing data and risk of recording bias. The datasets used primarily for billing, including inpatient data and ED presentations, provided close to a complete capture of data. HoNOS data were available for over 82% of all patients across all time periods.
The availability of community services is a predictor of length of stay in acute psychiatric hospitals (Zhang et al., 2011) . The hospitals in this study both served similar population demographics in outer southern and northern suburban Brisbane, and provided a similar suite of case management and community mental health services. Although it is possible there were differences between the mental health services, the three-stage randomised control matching process was designed to reduce differences between the AtH participants and controls and reduce potential confounders. An advantage of a retrospective quasi-experimental study is the exploration of differences between the AtH participants and the broader population accessing acute psychiatric inpatient services. This provides information to services planners on the patient population using AtH, and can inform further research on appropriate target populations for crisis house services.
There were demographic and service usage differences between the AtH participants and controls. AtH participants had lower levels of illness acuity than controls in the year before the index date, in keeping with the program's entry criteria. AtH participants had lower rates of clinically significant problems with living conditions compared to controls, as entry into AtH was predicated on having an established safe place to live after discharge. AtH participants were more likely to be married or in a de facto relationship than controls, which may be a proxy measure for social stability.
These differences between AtH participants and controls had the potential to confound unadjusted comparisons between the groups. To address this we adjusted the negative binomial regression of inpatient bed-days in the index episode for illness acuity, marital status, rates of ED presentations and problems with living conditions in the year before the index date.
We did not have data on whether patients were under involuntary treatment orders (ITOs) during the course of the index episode. In Queensland, there are two categories of ITO, inpatient and community. Inpatient category ITO patients require treatment in a gazetted mental health inpatient facility, though they can be given leave to temporarily reside in a facility such as AtH. Community ITO patients do not have restrictions on where they can reside. A requirement of entry into AtH was a willingness to engage with the AtH program, but being under an ITO was not a barrier to entry. It is possible that the control population had a higher rate of inpatient ITOs, and that this may have led to undetected differences between AtH participants and controls. Although there is a risk that this potential difference could confound the analysis, a 
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Cochrane systematic review found that ITOs did not alter service use (Kisely et al., 2011) . Illness acuity may provide a proxy measure for involuntary treatment (Xiao et al., 2004) , and was included in the adjusted negative binomial regression. AtH participants differed from controls in the year after the index episode on several outcome measures, including rates of acute psychiatric admission, illness acuity, ED presentations and days open to case management. AtH participants were more likely than controls to have an acute psychiatric admission in the year after exit. AtH participants experienced little change in their HoNOS score in the year before and after the program, and had higher rates of ED presentations than controls in the year after exit. They had more days open to case management in the year after the end of the index episode. The increased acute service usage for AtH participants in the year after exit would lead to higher costs to the mental health service.
It is possible that the increased duration open to case management and rate of rehospitalisation is due to the AtH program creating greater dependency on the mental health service. However, it is more likely that the increased service usage is related to the AtH arm of the study selecting for patients already open to case management. Case managed patients have been shown to have higher rates of rehospitalisation and service contact (Ziguras and Stuart, 2000) . Among the patients evaluated in our study, being open to case management was significantly correlated with having a psychiatric hospitalisation in the year after the end of the index episode (χ 2 = 36.82, p < 0.001).
Given the target population of ATH was patients currently open to case management, it would be reasonable to expect a trajectory of illness that would continue after exit from ATH, including greater illness acuity, ED presentations, readmissions and continued case management. We were unable to test this hypothesis as we were unable to adjust the analysis for whether patients were open to case management in the year prior to the index date. Further evaluations of crisis house programs are required to help clarify whether higher illness acuity and acute service usage in the year after exit is related to program effect or a confounder associated with the target population.
Comparison to other crisis house evaluations
Three crisis house evaluations from the US and UK found that number of readmissions (Hawthorne et al., 2005) and illness acuity (Fenton et al., 1998 (Fenton et al., , 2002 Hawthorne et al., 2005; Mosher et al., 1995) were not significantly different at follow-up ranging from 2 to 6 months for patients randomly assigned to crisis house or inpatient psychiatric facility. As our study used a retrospective quasi-experimental design, we were not able to prospectively control for chronicity and acuity, which may explain the difference in results.
In a study from the US (Fenton et al., 2002) , the duration of the residential alternative program was longer than standard inpatient care (12 vs 19 days, p < 0.001) (Fenton et al., 1998 (Fenton et al., , 2002 . This was in keeping with the duration of the index episode in our study, which was longer for AtH participants.
Crisis house program evolution and research
Our evaluation identified differences between the population using AtH and the broader patient group accessing acute psychiatric inpatient services. Further research is needed to identify which patient groups gain most benefit from crisis house services. This research has the potential to aid service planners to identify the most appropriate patient populations for referral to crisis houses.
When considering the scaling up of mental health interventions, it is important to consider whether the results of an evaluation are generalisable to the broader target population. This evaluation was of a single site, in an outer suburban Australian public integrated mental health service. As this was a retrospective evaluation using administrative data, it is unlikely that the results are due to a 'Hawthorne' effect (Parsons, 1974) . Adjustments to the service model would be required to contextualise the program to other mental health services with different population demographics and needs.
Conclusions
Crisis houses such as AtH are not appropriate for all patients. This program was targeted at patients with chronic mental illness with lower levels of illness acuity, who did not have active suicide or violence risk, and could be managed outside of a secure facility. In Australia, the proposed introduction of activity-based funding for mental health will have an impact on the funding for inpatient mental health services. This may lead to financial disincentives for extended duration admissions. Programs such as AtH that can shorten or avert psychiatric hospitalisations for patients with frequent hospital presentations and chronic, lower illness acuity have the potential to deliver cost savings to mental health services, while providing a home-like environment preferred by patients.
